Protection against oxidative damage by iron chelators: effect of lipophilic analogues and prodrugs of N,N'-bis(3,4,5-trimethoxybenzyl)ethylenediamine- N,N'-diacetic acid (OR10141).
N,N'-Bis(3,4,5-trimethoxybenzyl)ethylenediamine-N,N'-diacetic acid (1) was recently described as a new type of iron chelator for protection against oxidative damage. It has a low affinity for iron, but the corresponding iron complex undergoes a site-specific oxidation by hydrogen peroxide through intramolecular aromatic hydroxylation into a highly stable iron phenolato complex, which does not catalyze hydroxyl radical formation. The purpose of this local activation process is to minimize toxicity compared to strong iron chelators, which may interfere with normal iron metabolism. 1 efficiently protects biological molecules against oxidative damage in vitro but not intact cells because of poor membrane permeability. We show here that, among a series of prodrug esters and lipophilic analogues, membrane-permeant N,N'-bis(3,4,5-trimethoxybenzyl)ethylenediamine-N,N'-diacetic acid diacetoxymethyl ester (7) protects human skin fibroblasts against hydrogen peroxide toxicity with an IC(50) of 3 microM. These results thus demonstrate that, providing sufficient intracellular chelator concentration is reached, 1 efficiently protects cells against the deleterious effects of hydrogen peroxide. This strategy of oxidative activation should help the design of new chelators with better safety margins, which may be useful against oxidative damage under conditions where a prolonged administration is needed.